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 ABSTRACT 
One hundred and twenty women undergoing labor 
induction were studied in O.M.H. in the period from October 1, 
1997 to March 30, 1998. The incidence of induction of labor 
was found to be 3.33 %. 
The postdates pregnancy was the major indication 
(45.8%), hypertension and preclampsia (35.0%), pre labor 
rupture of membranes (10.0%) and others 9.2 %. 
In 91.7 % of cases the method used for induction of labor 
was oxytocin combined with amniotomy. 86.7 % delivered 
vaginally and 85.0 % of them within the first 12 hours of 
induction. The 13.3 % by caeserean section . 
The induction failure rate was found to be 10.8 % and the 
major factor contributing to failed induction was the unripe 
cervix. Other factors influenced the failure rate were the age of 
the patient and parity . 
No neonatal death encountered in the study and those who 
needed resuscitation or admission to nursery were found mainly 
in the group delivered by forceps compared to the other 2 
groups (statistically significant) . 
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 INTRODUCTION 
The induction of labour is an important prophylactic 
procedure in the Obstetric practice. It is stimulation of uterine 
contractions before the spontaneous onset of labour, indicated 
when the condition of the mother or fetus precludes awaiting the 
onset of spontaneous labour . 
2  major types of indications developed : 
- Induction because of advanced relevant Obstetric 
complication.  
- And the so called elective induction . 
The major fetal and maternal indications for labour induction 
have not changed much . 
The incidence of induction of labour increased in recent years 
following the advance in the understanding of the physiology of 
labour and the condition of the fetus in utero, and the advent of 
the less harmful modern techniques for inducing labour. The 
aim is to achieve vaginal delivery simulating the natural one as 
close as possible without subjecting the mother or her fetus to 
more morbidity . 
But induction of labour is not without harm and failure of 
induction is one of the hazards that always burdens both the 
mother and the obstetrician . 
The condition of the cervix is an important determinant of 
successful labour induction. When the cervix is very ripe the 
labour is short and delivery uncomplicated. Regrettably the 
converse is true and the failure rate is usually high . 
Various methods are now in use. Intravenous oxytocin 
infusion following amniotomy is commonly used and has good 
results especially if the cervix is favorable. 
If the cervix is unfavourable, the use of PGE2 prior to 
induction with oxytocin had led to an imporved vaginal rate. 
Mifepristone may be used in addition as the available evidence 
suggests that, this would lead to an improved outcome in cases 
of an unripe cervix. The newer PGE1 preparation (misoprostol), 
originally developed for treatment of gastrointestinal 
ulaceration, because of its low cost is now gaining popularity in 
induction of labour. 
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ABSTRACT 
One hundred and twenty women undergoing labor 
induction were studied in O.M.H. in the period from October 1, 
1997 to March 30, 1998. The incidence of induction of labor 
was found to be 3.33 %. 
The postdates pregnancy was the major indication 
(45.8%), hypertension and preclampsia (35.0%), pre labor 
rupture of membranes (10.0%) and others 9.2 %. 
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INTRODUCTION 
The induction of labour is an important prophylactic 
procedure in the Obstetric practice. It is stimulation of uterine 
contractions before the spontaneous onset of labour, indicated 
when the condition of the mother or fetus precludes awaiting the 
onset of spontaneous labour . 
2  major types of indications developed : 
- Induction because of advanced relevant Obstetric 
complication.  
- And the so called elective induction . 
The major fetal and maternal indications for labour induction 
have not changed much . 
The incidence of induction of labour increased in recent years 
following the advance in the understanding of the physiology of 
labour and the condition of the fetus in utero, and the advent of 
the less harmful modern techniques for inducing labour. The 
aim is to achieve vaginal delivery simulating the natural one as 
close as possible without subjecting the mother or her fetus to 
more morbidity . 
But induction of labour is not without harm and failure of 
induction is one of the hazards that always burdens both the 
mother and the obstetrician . 
The condition of the cervix is an important determinant of 
successful labour induction. When the cervix is very ripe the 
VIII 
 
labour is short and delivery uncomplicated. Regrettably the 
converse is true and the failure rate is usually high . 
Various methods are now in use. Intravenous oxytocin 
infusion following amniotomy is commonly used and has good 
results especially if the cervix is favorable. 
If the cervix is unfavourable, the use of PGE2 prior to 
induction with oxytocin had led to an imporved vaginal rate. 
Mifepristone may be used in addition as the available evidence 
suggests that, this would lead to an improved outcome in cases 
of an unripe cervix. The newer PGE1 preparation (misoprostol), 
originally developed for treatment of gastrointestinal 
ulaceration, because of its low cost is now gaining popularity in 
induction of labour. 
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HISTORICAL BACKGROUND OF LABOUR INDUCTION:  
Techniques for inducing labour have been available for 
well over 400 years, when a Pharmacopoeia of juniper berries, 
Cinamon and Casteroil was recommended as a method for 
induction. The introduction of amniotomy or the English 
Method by Thomas Denman of the Middle sex Hospital in 1756 
was a major improvement for inducing labour and this method 
has remained a corner stone of labour induction to the present 
day Calder (1) .  
A further important advance in the induction of labour 
followed the isolation of oxytocin by Sir Henry Dale. Calder (1) 
stated that the first studies reported in 1909 by William Blair 
had led to the use of oxytocin for the induction of labour and its 
popularity increased over the next few decades. Intervention 
with oxytocin during this period was particularly hazardous as 
the initial preparations of oxytocin were crude and unreliable.  
In the late 1960s, a number of developments in the way 
oxytocin was administered and the advent of pure synthetic 
oxytocics enabled oxytocin to be used more effectively to 
induce labour.  
During the same period, caster oil was used again as a 
method of inducing labour in conjunction with a hot bath and 
soap and water enema. This combination was particularly 
effective in stimulating contractility of the smooth muscle of the 
gastroointestinal tract and in some women may have initiated 
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the onset of myometrial contractions possibly by the release of 
endogenous prostaglandins (PGs) from gastrointestinal tissues 
Calder (1) .  
Likewise, amniotomy, vaginal examination and sweeping 
of the membranes are all methods used for inducing labour 
possibly by releasing the endogenous (PGs) in the genital tract 
which may be the fundamental biological mechanism involved 
in the onset of labour.  
The term prostaglandin was first coined by Von Euler in 
1936 after he had isolated a substance from the accessory glands 
of the male genital tract. It was not until the late 1960s that 
(PGs) were first used in a clinical environment for the induction 
of labour, when the effect of (PGF2 ) on the pregnant uterus in 
vivo was described by Karim et al(2) .  
Then in 1970, (PGE1) and (PGE2) were administered to 
induce labour and in further studies the influence of (PG) 
activity on the cervix was then reported by Calder and 
Embrey(3).  
Induction of Labour:  
Definition: 
 It is defined by Calder (4) as: An obstetric procedure 
designed to pre-empt the natural process of labour by initiating 
its onset artificially before this occurs sponanteously.  
According to Jarvelin et al(5), induction of labour in 
patients with unfavourable cervices may be medically indicated 
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or elective. He defined the indicative induction as initiation of 
labour due to maternal or fetal indications that out weigh the 
benefits of continuing the pregnancy. These indications may 
include pregnancy-induced hypertension, postdates pregnancy, 
diabetes mellitus, IUGR and fetal death. Elective induction on 
the other hand is defined as the initiation of labour for the 
convenience of an individual with a term pregnancy and who is 
free of medical indications.  
The benefits of elective induction of labour may include a 
pre-arranged date of delivery to permit family care 
arrangements, assure physician attendance, reduce fetal risk 
from continuation of the pregnancy and usually plan a day time 
delivery.  
Incidence:  
A variety of clinical practices are used in different centres 
for the management of labour induction. Different induction 
rates have been quoted from different regions and the variation 
is due to different clinical polices and local attitudes. According 
to Calder(1) in early 1970s, when more reliable methods became 
available, labour induction rates rose above 50% in some 
hospitals. Ray burn(6) reported that in approximately 10% of all 
pregnancies, women have an unfavorable cervix and require 
labour to be induced. In the U.S.A., there are approximately 4 
million deliveries per year and consequently there are 
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approximately 400000 such labour inductions representing a 
10% induction rate.  
Similar rates have been quoted from Canada by Windrim 
et al(7). A 10.1 % induction rate was also reported by Kouam et 
al (8) in Yaounde hospital in Cameroon.  
Paterson-Brown (9) pointed out that in the U. K., data 
collected at Queen Charlotte's and Chelsea hospital since 
January 1992 have shown an increase in the rate of induction 
from 21 % to 26% in January 1997. The induction rate at 
Wycombe hospital was 26% in 1996 and the latest figure for 
January 1997 indicates an increase to 34%.  
From Finland, reports quoted by Jarvelin et al(5) showed 
19.5% rate while Arulkumaran et al (10) in a large study 
conducted  In Australia of 1057 case of labour induction 
reported a rate of 10%.  
Labour induction rates are now increasing generally and 
the reason for that is probably early interference in some critical 
cases of post date pregnancies at 41 weeks or premature rupture 
of the membranes at terms as this was shown by Patersonn 
Brown (9) to be associated with a more successful outcome.  
Jarvelin et al (5) attributed the increase in the induction rate 
to the increase in cases of elective indications.  
Indications for induction:  
Induction of labour is indicated when the benefits to the 
either the mother or fetus out weigh those of continuing the 
5 
 
pregnancy. A risk benefit analysis is necessary before any 
induction of labour is performed.  
According to Beazley (11) , in recent years the major fetal 
and maternal indications for induction of labour have not altered 
greatly. They still include, pre-eclampsia and hypertension, 
dysmaturity rhesus incompatibility, diabetes, prolonged 
pregnancy, gross fetal abnormalities, antepartum haemorrhage 
and sometimes fetal death in utero. In addition, induction of 
labour is often performed for cumulative indications, any of 
which, if considered in isolation would probably constitute an 
insufficient reason eg. Increasing maternal age, previous 
infertility, poor obstetric history, etc.  
Post-term pregnancy:  
A pregnancy lasting 42  completed weeks or more occurs 
in 10% of all pregnancies and is associated with increased 
perinatal mortality. It is the most frequent indication for 
induction of labour. According to Ross (12), post dates accounted 
for 57% of the indications in a large study conducted in greater 
Vancouver, Canada, with premature rupture of membranes 
(PROM), intra uterine growth retardation (IUGR) and 
gestational diabetes accounting for another 28%.  
Post term pregnancy accounted for 53% of nulliparous 
births in Queen Charlotte's and Chelsea hospital during the 
period from Jan 1995 to June 1996 and 39% at Wycombe 
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hospital for the same period in the data reported by Robson et 
al(13).  
It was found to be 77.9% in cases studied by Mundle 
Young (14) and 33.7% in those reported by Hourvitz et al(15).  
Studies have shown that in a post date pregnancy of more 
than 41 weeks gestation, the risk of a still birth is potentially 3 - 
times more likely than at 39 - 40 weeks' gestation, and that 
neonatal convulsions which are associated with neonatal 
encephalopathy are also 3-times likely in babies born after 41 
weeks' gestation. It is concluded by Crowley (16) that induction 
of labour at 41 weeks reduces the perinatal mortality and the 
incidence of instrumental delivery.  
Pre-labour Rupture Of The Membranes:  
Defined as rupture of membranes before the onset of 
regular contractions. In about 2-3% of pregnancies the 
membranes rupture spontaneously before 37 weeks' gestation & 
management raises difficult questions. EI Qarmalawi et al (17) 
pointed out that a significant increase in chorio amnionitis and 
doubling of the perinatal mortality rate had been demonstrated 
when the latent phase exceeds 12 hours awaiting spontanous 
labour. Contrary to the belief that adoption of conservative 
policy may increase the chance of spontaneous delivery and 
reduce the incidence of Caeserean delivery, Hannah et al (18) 
reported the result of the expectant management. It was pointed 
out that prolongation of gestation to more than one week had 
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occurred only in 19% of cases of premature rupture of the 
membranes before 36 weeks' gestation. It was associated with a 
significantly increased risk of maternal infection, suggesting that 
when pulmonary maturity is present, the maternal risks of 
conservative management may exceed the potential benefit to 
the fetus & newborn.  
Consequently it is becoming more common to induce 
labor earlier in such cases. A breakdown of the indications for 
induction in nulliparous women at Queen Charlotte's and Chesea 
hospital for the year 1996 showed that two-thirds of the 
miscellaneous group were induced due to prelabour rupture of 
the membranes (Paterson-Brown et al) (9).  
In hypertensive disorders of pregnancy, allowing the 
pregnancy to continue beyond 36 - 37 weeks' gestation is not 
advised in proteinuric pre-eclamptics as the fetus is mature 
enough for delivery and the disease will inevitably worsen 
(Davey) (16). In most cases labour is best induced by cervical 
ripening with prostglandins followed by amniotomy and 
oxytocin infusion. Those who are taking magnesium sulphate 
for seizure prophylaxis, this doesn't prolong the induction of 
labour or increases the Caeserean deliveries.  
Fetal death: 
75% of patients with intra-uterine fetal  death will go into 
labour within 14 days and 90% within 21 days (Gillmer et al) 
(19). Three potential problems are associated with retention of the 
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dead fetus, these being infection, maternal distress  and 
coagulopathy. If the membranes remain intact, the risk of 
infection remains very low indeed. There is no evidence that 
hasty induction and delivery lessens parental anguish. There are 
situations where advice should be given for delivery without 
delay. The presence of ruptured membranes with a retained dead 
fetus is recipe for intra-uterine sepsis. A major placental 
abruption is associated with a rapid onset coagulopathy. In these 
circumstances induction is indicated in the interests of the 
mother.  
In the past intra-amniotic solutions of hypertonic saline 
(associated with abruption), hypertonic glucose (associated with 
infectious morbidity) and hypertonic urea have been used and 
all have been abandoned because of their associated problems. 
The therapeutic options available are oxytocin and (PGs).  
When oxytocin is used alone there is debate over whether 
the membranes should be ruptured or left intact. But Rozenman 
et al (20) encouraged the use of antibiotic with amniotomy as this 
would shorten the induction - delivery interval without 
significant increase in the incidence of infection.  
Maternal diabetes:  
The timing of delivery is not as rigid as before. It depends 
upon the patient's control of her diabetes and the absence of 
pregnancy complications. Where pregnancy is apparently 
normal it may be allowed to continue up to 40 weeks. This 
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practice allows many more patients to go into spontaneous 
labour. In more complicated cases delivery is usually at 38 
weeks, most often because of pre-eclampsia. Fetal macrosomia 
occurs in up to 40% of diabetic pregnancies and induction for 
this reason has to precede the baby growing macrosomia.  
Rhesus incompatability:  
Rhesus disease still occurs although much less commonly 
than 30 years ago due to advent of prophylaxis. The anaemic 
fetus is predisposed to intrapartum distress, and as hypoxia and 
acidosis impair further the baby's ability to conjugate bilirubin, 
there should be a low threshold for delivery by Caeserean 
section the earlier these complications arise. With this important 
precausion, induction of labor by standard methods will be the 
usual means of affecting delivery when intervention is indicated 
between 32 - 34 weeks or even after 34 weeks and there is both 
adequate fetal pulmonary maturation and a ripe cervix.  
With regard to induction of labour following previous 
Caesarean delivery, prostaglnrdin may be used to induce labour 
with approximately 1 % risk of scar damage according to Slode 
et al (21) especially if oxytocin augmentation is necessary. 
Likewise, in twin pregnancy evidence is accumulating that 
induction by use of (PGE2) is acceptable. It is concluded by 
Price et al (22) that induction of high risk twin pregnancy is safe 
when he compared the results of 32 high-risk induced twin 
pregnancies with control group, no significant differences were 
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found between the two groups in terms of duration of labour, 
mode of delivery or failure of induction.  
Contraindications:  
Contraindications to labour  induction are no different 
from those to spontaneous labour and vaginal delivery. They 
include transverse lie, major degree placenta previa, absolute 
cephalo-pelvic disproportion and active genital herpes infection. 
While caution should be exercised in some Obstetric conditions, 
they do not necessarily constitute  contraindications to labour 
induction, they include conditions such as: polyhydramnios, 
grandmultiparity, breech presentations and multiple pregnancy.  
Requirement and Guidelines:  
- The hazards of induction should be weighed against that of 
waiting for spontaneous labour to start, with the indication for 
induction clearly outlined.  
- The method of induction should be explained to the patient as 
should the possible need for a Caeserean delivery or repeat 
induction.  
- An assessment of fetal maturity is important.  
- Contraindications to and precautions for inducing labour  
should be sought and understood.  
- The nurse: patient ratio should be 1 : 1.  
- Unlike most spontaneous labour, induction carries a high risk  
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of complications, therefore a properly trained nurse and a 
physician who has privileges to perform Caeserean deliveries 
should readily be available.  
- All the necessary information must be recorded on the patient's 
chart.  
- Regular observation and continuous monitoring of both 
mother's and fetus conditions is desirable.  
Methods of Induction:  
Traditionally the surgical and medical methods of inducing 
labour are considered separately. In modern practice this 
division is somewhat artificial. It is claimed by Beazley (11) that 
there is now abundance of literature which confirms that 
amniotomy or oxytocics alone can induce labor satisfactory 
when conditions are optimal. Unless methods are used in 
combination, the duration of labour remains uncertain.  
According to Xenakis et al (23), induction of labour in 
current medical practice comprises two phases: cervical priming 
and induction of contractions. Although numerous agents have 
been used for cervical priming such as intracervical tents, Atad 
ripening device, extra-amniotic saline infusion or hormones eg. 
Ostrogen and relaxin, but the current standard of care is the use 
of intra-cervical or intravaginal PGE2. And the only drug 
currently used for induction of contractions is intravenous 
oxytocin.  
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While many protocols are deemed acceptable when 
required, the use of cervical priming, amniotomy and intra 
venous oxytocin are advocated. Utilizing this approach rapid 
delivery can be obtained in the majority of women. In this 
context, Beazley (24), stressed that the ideal method for inducing 
labour would be one which would produce contractions as close 
to the normal physiological uterine contractions as possible, be 
free from deleterious effects, on mother and fetus can be easy 
and practical to use.  
• Stripping of membranes (sweeping):  
 Induction of labour by stripping the amniotic membranes 
is a relatively common practice. The potential risks associated 
with the procedure include infection, bleeding from an 
undiagnosed placenta previa and accidental rupture of 
membranes.  
(Cammu and Haitsma) (25) subjected 278 nulliparous 
women at 39 weeks to weekly sweeping of the membranes (140 
patients) against the control (138 patients). They concluded: 
sweeping of the membranes weekly from 39 weeks does not 
increase the number of women who will deliver within the first 
week but significantly decreases the number that will reach 41 
weeks.  
I n accordance with the above study is what was reported 
by EI-Torkey and Grant (26) that stripping of membranes is 
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greatly associated with a higher frequency of spontaneous 
labour.  
• Amniotomy:  
The artificial rupture of membranes is another non-
pharmacologic method of labour induction, and labour may be 
promoted or induced by release of endogenous prostaglandins. 
In some cases when induction of labour is planned, the cervix is 
found to be widely dilated. If the Bishope score is high it may be 
possible to induce labour simply by amniotomy. This is 
successfully works in multiparous women and lesslikely to be 
successful in primiparae. This approach is particularly favoured 
in grand multiparae Because of an anxiety that oxytocic drugs 
might cause hypotonic uterine action.  
When amniotomy and simultaneous oxytocin infusion was 
the standard method of labour induction all women had an 
amniotomy early, but the advent of (PGs) has meant that early 
amniotomy is not required and indeed is best avoided after 
recent adminsitration of (PGs) because of the surge of 
endogenous (PGs) which it produce risking hypertonus. In 
certain high risk cases amniotomy may be beneficial to allow 
early internal fetal monitoring. Otherwise evidence has shown 
no significant benefit  
overall of early amniotomy and the membranes can safely 
be left intact until close to delivery unless progress is abnormal 
(Cammu et al) (27).  
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A comparison of amniomy with oxytocin infusion versus 
amniotomy alone has been studied by Patterson (28) and Saleh(29), 
some twenty years ago and more recently by Moldin et al (30). 
The authors concluded that the combination of amniotomy and 
oxytocin infusion for labour induction at term in women with a 
favourable cervix lead to a shorter induction-delivery interval, 
fewer operative deliveries and a higher proportion of women 
delivered within 24 h than with amniotomy alone. Indicating 
that amniotomy alone is often inadequate to induce labour.  
In the cases studied by Moldin et al (30) amniotomy 
combined with early oxytocin infusion resulted in induction-
delivery interval of 6.0 h compared to 9.0 h with amniotomy 
alone. 88.7% and 97.7% delivered within 12 hand 24 h 
respectively while in cases of amniotomy alone 70.4% and 
91.8% delivered within 12 h and 24 h respectively. The 
incidence of instrumental delivery was found to be 25% and 
50% in cases studied by Patterson and Saleh respectively when 
amniotomy alone is used. When discussing what to start firs 
oxytocin or amniotomy. Rayburn (6) thought it is better 
sometimes to begin infusing oxytocin before amniotomy while 
Calder (1) is reluctant to give oxytocin before amniotomy as it 
greatly increases the sensitivity of the myometrium to oxytocin.  
• Oxytocin:  
Oxytocin has been used for induction of labour for well 
over half a century, and it remains the major drug for medical 
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induction of labour in the developing countries. It is an 
octapeptide  
hormone released naturally by the posterior pituitary 
gland. Its main action to induce uterine contractions. According 
to the American College of Obstetricians and Gynaecologists 
(ACOG) technical bulletin (31), oxytocin levels required to 
produce effective contractions vary widely among individuals, 
mostlikely reflecting unpredictable individual uterine 
sensitivities, variabilities in clearance rates and any pre-existing 
uterine activity. The increase in myometrial oxytocin receptors 
appears to explain the increased sensitivity to oxytocin with 
increasing gestational age. The result of the study conducted by 
Fuchs et al (32) was in accordance with the ACOG technical 
bulletin. Concerning concentration and distribution of oxytocin 
receptors in myometrial and decidual tissues obtained at 
Caeserean deliveries or hystrectomy during pregnancy, it was 
found that myometrial receptors concentration was low at 13 - 
17 weeks but had risen about twelve-fold by 37-41 weeks. After 
the onset of labour either preterm or term, the receptor levels 
were maximal and significantly higher than before the onset of 
labour. Myometrial receptor concentrations in the fundus and 
the corpus were significantly higher than in the lower part of the 
uterine segment and the cervix had the lowest concentrations. 
These results are consistent - according to the author - with a 
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functional role of endogenous oxytocin in the activation of the 
human uterus during pregnancy and parturition.  
Administration and dosage:  
Oxytocin infusion for labour induction was first described 
in 1948 by Theobald et al. Since then multiple protocols have 
been suggested. However oxytocin titration method introduced 
by Trunbull and Anderson in 1967 is considered the best 
regimen for oxytocin administration.  
Subcutaneous, intramuscular or intranasal routes had been 
proved inefficient for induction and augmentation of labour.  
Different mechanical and electronic controlled infusion 
systems and pumps were introduced to adjust the infusion rate.  
Beside the titration method is the pulsatile method which 
more closely simulate spontaneous labour by giving oxytocin in 
10 min pulse infusion. The total amount of medication 
administered, could be decreased and the method is beneficial in 
patients in whom a lower fluid-volume is desirable. The 
protocol which was designed to give lower doses of oxytocin 
administered at longer intervals has been much advocated. 
According to ACOG technical bulletin No. 227(31), labour 
induction with a high-dose oxytocin regimen has no advantage 
over a low-dose protocol. It is associated with an increased risk 
of hyper stimulation while slow rate of increased oxytocin 
administration in association with slow intervals 30 - 60 min 
were found appropriate and safe. A fact which was also 
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concluded by Goni et al (33) who studied oxytocin increments at 
20- and 60- min intervals for induction of labour. And in 
accordance with the results obtained by Hourvitz et al (15) in 
assessing high-versus low-dose oxytocin for induction of labour. 
The dose of oxytocin is measured in (mU) per minute based on a 
standard preparation. In the ACOG protocol, oxytocin is diluted 
10 units in 1000 ml (10 mU/ml) of an isotonic electrolyte 
solution, using starting dosages of 0.5 - 2 mu/min with increases 
in 1 - 2 mU/min increments every 30 - 60 minutes.  
The use of oxytocin as in (PGs) - may result in uterine 
hyperstimulation or rupture. Either uterine hyperstimulation or 
resting tone above 20 mmHg between contractions can lead to  
uteroplacenta1 hypo perfusion and fetal compromise from 
hypoxia. Oxytocin does not cross the placenta, however, no 
direct effects on the fetus have been observed. Hypotension can 
be a complication of oxytocin infusion but is seen only with 
rapid intravenous injection, which supports the routine 
administration of dilute oxytocin infusion even in the immediate 
post partum period.  
The most common adverse effect is fetal heart rate 
deceleration associated with uterine hyperstimulation. The 
adverse effects of oxytocin are primarily dose-related. 
Decreasing the oxytocin dose rather than stopping it may correct 
the abnormal pattern yet prevent an unwarranted delay in 
delivery.  
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Natural and synthetic oxytocin are structurally similar to 
anti-diuretic hormone. To avoid water intoxication, large 
amounts of hypotonic solutions should not be infused with high 
concentrations of oxytocin. The anti-diuretic effect is usually 
only observed after prolonged administration with at least 40 
mU of oxytocin per minute.  
Maternal oxytocin administration in labour and its role in 
the aetiology of neonatal jaundice has been the subject of much 
discussion especially in the British literature. Most of the 
investigators confirmed the association between the use of 
oxytocin and hyperbilirubinaemia. Initially no mechanism was 
found to explain clearly how could oxytocin cause 
hyperbilirubinaemia, until later when it is concluded by Buchan 
(34) that it is the vaso-pressin-Iike activity of oxytocin that causes 
osmotic swelling of erythrocytes leading to deceased 
deformability and some rapid destruction with resultant 
hyperbilirubinaemia in the neonate.  
The efficiency of labour induction can be judged by the 
time interval between phase of active labour & delivery or the 
induction-delivery interval. The longer the interval the more the 
complications occurring. Thus according to Beazley (11) with 
doses of oxytocin ranging from 2 to 64 mU/min, 70% of patients 
will deliver in less than 12 h when all conditions are favorable.  
However the delivery was reported to occur in 12 h in 85% 
in cases induced by Patterson(28) and the other 15% delivered 
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within 24 h. Saleh (29) achieved 84 in delivery rate within 12 h. 
Moldin et al (30) succeeded in delivering 88.7% within 12 h while 
97.7% delivered within 24 of induction. In the group of women 
induced by Kramer et al (35) the median induction to delivery 
interval was 885 min. and only 55% delivered vaginally within 
24 hours of the start of the induction.  
Atad et al (36) had a mean induction to delivery interval 
28.2 hours.  
• Prostaglandins:  
The first reports of the use of prostaglandin E2 and F2 for 
induction of labour appeared in the medical literature in 1968 by 
Karim et al (2). Since then (PGs) have been used successfully for 
both cervical ripening and subsequent labour induction in the 
clinical environment. Various formulations have been tried.  
It is now realized that the(PGs), members of the group of 
prostanoids which include the leukotrienes and thromboxanes 
are probably involved In most organ function. Their place in 
reproductive Medicine was the first to be explored. They are a 
family of highly active and structurally similar modified 
unsaturated fatty acids. The group of primary (PGs) consists of 
six which formed by conversion of 3 precursor essential 
unsaturated fatty acids. In reproduction PGE2 and PGF2 appear 
to be of major significance and are formed from arachidonic 
acid via the cycloendoperoxides PGG2 and PGH2 following the 
influence of the cyclo-oxygenase enzyme system.  
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They are rapidly metabolised via 15-hydroxyprostaglardin 
dehydrogenase and 13- reductase enzymes which are widely 
dispersed in the body.  
Although the precise function of (PGs) in the evolution of 
spontaneous parturition remains uncertain, there is convincing 
evidence that they are essential for the initiation and normal 
progress of labour.  
It has been concluded by Calder (1) that in a normal term 
pregnancy (PGs) are activated to provoke cervical ripening and 
myometrial contractions. Increases in the (PGs) and their 
metabolites have been demonstrated both in late pregnancy and 
during cervical dilatation in advanced labour.  
Slade et al (21) stated that they probably act via a second 
mesenger at the amniotic membranes level, which are a rich 
source of arachidonic acid and also to sensitize the myometrium 
to oxytocin. The use of (PGs) therefore to induse labour may 
thus be considered appropriate.  
There is also a PG surge in the third stage of labour which 
is highly likely to contribute to the expulsion of the placenta and 
membranes. It helps therefore in prevention of post partum 
haemorrhage. It was shown by Kennedy et al (37) that the 
incidence of primary post partum haemorrhage appears to be 
reduced if (PGs) are used as part of the induction procedures 
rather than oxytocin alone and that the potent oxytocic 
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properties of (PGs) make them of value in the management of 
post partum haemorrhage.  
 (PGs) became available in the late 1960s as dinoprost 
(PGF2 ) and dinoprostone (PGE2). The later is about 5 times as 
potent as dinoprost in inducing uterine activity. They can be 
used to obviate the neonatal hyperbilirubinaemia which can be 
associated with a maternal oxytocin infusion of more than 20 
units. A finding which has been concluded by Beazley and 
Alderman (38) and according to them neonatal 
hyperbilirubinaemia does not appear to be a problem with the 
use of (PGE2).  
Various commercial formulations of (PGE2) dinoprostone 
are now available. The oral and intravenous routes have been 
abandoned because of their side effects which are related to 
systemic absorption. They are largely supplanted by the local 
route.  
Different protocols and different doses have been tried.  
Intravaginal tablets have been used extensively in clinical 
practice. They are prone to a variety of influences which may 
affect absorption. A fact which was concluded by Lyndrup (39) 
who reported that quickly absorped PGE2 eg. In wax-based 
vaginal suppositories is likely to soon cause contractions and 
induce labour where as PGE2 in low dose or slowly absorbed 
preparation as in intracervical gel or vaginal lactose tablets is 
more likely to only ripen the cervix. The ACOG in 1995 had 
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recommended the intracervical route because it offers the 
advantages of prompting little uterine activity and greater 
efficacy in the very unripe cervix but Calder (1) considered it 
inconvenient to be used for both the woman and the clinician. 
Strictly intracervical application is hardly possible, because the 
intracervical space is either tiny or opens widely and gel leakage 
to the vagina or extra amniotic space is more likely and this in 
turn may produce intense myometrial activity. On the other 
hand, for reasons of convenience and efficacy Calder (1) 
considered PGE2 intra vaginal gel the method of choice and seen 
well accepted by the patients.  
Extra-amniotic administration of PGE2 is though as 
effective method of interrupting pregnancy because it delivers 
PGE2 to the internal cervical os, the region of the cervix from 
which effacement arises. But because of its invasive nature, it 
was not much advocated.  
The recent introduction of a controlled release PGE2 intra-
vaginal insert (Cervidil = 10 mg dinoprostone) for cervical 
ripening and labour induction has stimulaed much interest. The 
vaginal insert provides a lower rate of release of (PGE2) than the 
gel and it can be removed should hyperstimulation occur. In a 
comparative study done by Rayburn et al(6) in the USA, cervidil 
was found more effective in ripening the cervix and initiating 
active labour by the end of the 12- hour dosing period without 
requiring additional oxytocin in both multiparoaus and 
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nulliparous women when compared to multiparous women 
given multi-dose of intravaginal PGE2 gel.  
Calder (1) stated that from analysis of the Oxford data base 
of perinatal trials, it became clear that (PGs) can consistently 
improve the Bishop score, reduce the length of induced labour, 
reduce the rate of Caeserean section and improve neonatal 
condition.  
The duration of labour was shown to be shorter in most of 
the studies. Mackenzie et al (40) reported a mean of 8.1 hr in 
primparae and 4.8 h in multiparae, while Calder (4) reported a 
mean of 10.7 hour. The length of labour was found in cases 
studies by Shephered et al(41) 7.8 hours for the primparae and 5.1 
h. for the multiparae.  
Hyperstimulation of the uterus is a serious complication. 
Following PGs admininstration than oxytocin it occurs in 5 - 6% 
of women induced by (PGs) and occurs most frequently during 
active labour. Maternal systemic effects from low dose PGE2 
(fever, vomiting, diarrhoea) are negligible as shown in the report 
of the ACOG technical bulletin No. 217(31).  
• Misoprostol (PGE1 analogue):  
Very recently this drug has received increased attention as 
effective cervical ripening agent.  
Misoprostol was originally developed as an orally 
administered drug for the treatment of gastro-intestinal 
ulceration. It has the advantage of being in-expensive, easy to 
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store and stable at room temperature, in contrast to the 
expensive PGE2 preparations.  
In a comparative study done by Buser et al (42) between 
misoprostol and dinoprostone (PGE2) it was found more 
effective than dinoprostone in causing cervical ripening and 
inducing labour, but it causes an increase in Caeserean 
deliveries, associated with uterine hyperstimulation reported as 
35.5% in misoprostol group compared to 21.5% for 
dinoprostone.  
Alfervic et al(43) reviewed 5 randomized controlled studies 
of oral misoprostol versus other methods for induction of labour.  
He concluded that oral misoprostol versus placebo reduces the 
need for oxytocin infusion and shortens the time between 
induction to delivery. The Caeserean deliveries were found 
20.2% in oral misoprostol group compared to 15.5% of cases 
induced by vaginal PGE2.  
The uterine hyperstimualtion which is a serious side effect 
of treatment by misoprostol was found to occur in 37.5% of 
cases compared to 28% for the vaginal misoprostol. Similar 
encouraging report was proposed by Templeton(44).  
• Other methods utilizing endogenous PGs:  
Labour may be induced or promoted by release of 
endogenous PGs. various methods have been designed for 
cervical priming and initiating labour work mainly via releasing 
endogenous PGs. Of these methods, the double balloon-device 
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(Atad-ripener device), has received more attention. It has been 
introduced to ripen the cervix by mechanical means without 
causing uterine contractions. It is based on application of an 
urethral catheter through the cervix. One balloon located at the 
level of the internal os and filled with normal saline to exert 
traction while the other one at the external os is filled also with 
saline. The balloons are then deflated and the device is removed 
offer 12 hours. It is stated by Lyndrup(39) that, this is interesting 
method, related to membranes sweeping. It is possibly liberating 
endogenous PGs and it may be of interest in places where 
economics are of great concern.  
In the study carried out by Atad et al (36) comparing PGE2, 
oxytocin and the double-balloon device, it was concluded that 
the Atad ripener device had a significantly better success rate of  
cervical dilatation and lower failure rate than both PGE2 and 
oxytocin.  
The same principles are almost applied to labour induction 
by the extra-amniotic saline infusion, a method proposed by 
Mohamed et al(45) for induction of labour in antepartum fetal 
death. In which normal saline is infused through Foley catheter 
inserted in the cervix to run at 30 drops per minute to a 
maximum of 2 liters into the extra-amniotic space. It probably 
also works via local release of PGs as saline spreads around the 
entire amniotic sac and strips the membranes. Rouben and Arias 
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(46) used the same method to induce labour at term in live 
infants.  
• Antiprogstogens:  
Mifepristone is a 19-norsteroid that  specifically blocks the 
receptors for progesterone and glucocorticoid. It is active when 
given by mouth and peak plasma levels are reached within 2 
hours. Its half life in plasma levels are reached within 2 hours. 
Its half life in plasma is 26 - 48 hours. The uterine contractility 
increases within 12 h of administration and reaches a maximum 
after about 36 hours. The blockade of the progesterone receptors 
was found to cause breakdown of maternal capilleries in the 
decidua, synthesis of PGs by the epithelium of the decidual 
glands and inhibition of PG-dehydrogenase enzyme. The 
resulting increase in PG levels induces uterine contractions. 
Softening and dilatation of the cervix precede the onset of 
uterine contractions.  
Hazards of Induction:  
Induction of labour IS not without hazards and therefore 
careful assessment of the risks involved if the pregnancy is 
interrupted compared with the risk of continuing the pregnancy 
is very crucial:  
The following may contribute to the hazards of induction:  
1- Iatrogenic prematurity, and early pregnancy dating by ultra-
sound reduces this risk.  
27 
 
2- Infection: there is little appreciable risks in practice but 
amnionitis can always be detected with 36 hours of amniotomy.  
3- Fetal and neonatal consequences neonatal 
hyperbilirubinaemia and neonatal and maternal hyponatraemia 
are well recognized side effects of high dose oxytocin infusions 
especially in preterm induction and if a prolonged labour may 
result. According to Slade et al(21), because of their steroid 
effects PGs may reduce these hazards. Babies delivered with 
low Apgar score are reported to be few. Apgar score less than 6 
at 5 minutes accounted for 0% in dinoprostone and 2.6% in 
misoprostol group in patients induced by Buser et al(42). Apgar 
score less than 7 at one minute was found in 4.8% of cases 
induced by Hourvitz et al (15) while in cases induced by 
Syntocinon Apgar score less than 7 at 5 minutes was found in 
5% of cases induced by Kramer et al(35) .  
4- Failed induction: The incidence varys according to the  method 
used but is not less than 2% of all induction according to Stirrat(47).  
5- Additional hazards: induced labours require more analgesia 
ranging from 77% of the cases induced by Patterson(28) to 100% of 
cases induced by Calder (4)  
have a higher incidence of instrumental delivery and caeserean 
section.  
In addition it is reported by Slade et al (21) that there is 1 % risk 
of uterine overstimulation and 0.2% risk of uterine hypertonus 
leading to sustained tetanic contration necessitating immediate 
delivery by section or urgent tocolysis.  
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Failure Of Induction:  
Failed induction is defined by Stirrat (47) "as failure to deliver 
vaginally a patient in whom safe vaginal delivery was expected". 
And accordingly the number of vaginal deliveries has been used to 
assess the success of induction while on the other hand Caeserean 
section are used to indicate the failure rate.  
Robson(13) stated that the best method of assessing induction 
out come is by comparing the frequency of Caeserean sections and 
vaginal deliveries. It is reported by Rayburn (6) that the most 
common indication for a Caeserean section during labour induction 
is failure to progress including factors such as the size of the baby or 
the population of women in whom the cervix will never ripen and 
consequently Caeserean section rates may be used as an indication 
of induction failure.  
Reason For deciding a Caeserean Section:  
Caeserean section is performed for failure of induction in 
one or more of the following conditions during the course of 
induction:  
1-  Failure of the drug or method used to initiate labour. The  
time limit is variable. It is governed by changes in cervical state 
or difference in Bishop score before and after the start of 
induction.  
2-  Labour process was initiated but failed to progress over a  
reasonable period of time. And the failure here IS defined by 
Rayburn (48) as failure to progress during the active phase of 
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labour and requiring Caeserean delivery if contractions had not 
led to further cervical dilatation over at least a 2-h period.  
3-  It may be performed for fetal complications.  
Beazley (49) concluded that the ideal method for inducing labour 
would be one which could be free from deleterious effects on 
mother and fetus. Accordingly Caeserean delivery for abnormal 
fetal heart pattern is regarded by many as failure of the method 
use to induce labour.  
EI-Qarmalawi et al (17) in a comparison between oxytocin 
and PGE2 for induction of labour reported a 10% induction 
failure due to fetal brady cardia out of 16% failure rate induced 
by oxytocin which were all delivered by Caeserean section.  
Time limit to perform Caeserean section: (Clinical end point):  
The time when Caeserean delivery is decided and the trial 
of induction is stopped and considered a failure, this time is 
variable. And it depends on the protocol and method used for 
induction. Unlike PGs and other ripening agents, oxytocin has 
little ripening effect and some reasonable time thought to elapse 
before it is decided to perform C.S. due to induction failure. 
Some authors preferred a 24-hour period to assess the success 
and failure of the drug to induce labour, but in most recent 
reports a period of 8 - 12 hours had been chosen to limit the trial 
of induction and to resort to C.S. As prolongation of induction 
process proved inconvenient to most of the patients as well as 
the clinicians.  
30 
 
Kadanali et al(50) performed C.S. due to failed induction if 
the patient was not in active labour after 12 hours of oxytocin 
infusion. In the cases studied by Hourvitz et al (15) the induction 
was stopped and was considered a failure if 6 hours after the 
initiation of induction by oxytocin the woman was not in active 
labour. They also considered it failure if there was lack of 
progress despite regular uterine activity in 2-hour time.  
Leszezynska-Gorzelak et al (51) considered the induction 
trial as failure in 46 cases induced by intra cervical PGE2 gel 
and 42 patient induced with oxytocin if after 12 h of drug 
administration regular uterine contractions and dilatation of the 
cervix more than 3 cm were not obtained.  
A 12 hour limit had also been used by Beazley et al (52) in a 
double blind trial of oxytocin versus PGE2 in the induction of 
labour in 300 patient and the induction was considered a failure 
if delivery or a 6 cm dilatation of the cervix were not achieved 
within 12 hours of the start of induction by both drugs.  
The same 12-h protocol was also used by Buser et al(42) for 
induction by PGE2.  
Atad et al(36) in a comparative study of PGE2, oxytocin and 
doulbe-balloon device in inducing labour in 95 patients with 
unfavourable cervices, a 12-h period was used as a time limit to 
assign the induction trial as failure, if after 12 hours labour or 
Bishop improvement score were not achieved.  
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Percentage of failure:  
The percentage of patients undergone failed trial of 
induction varied according to various protocols and differed 
with different kinds of drugs and wether the women were 
primpara or multipara.  
In general, failed induction occurs in not less than 2% of 
all induction according to Stirrat(47).  
Kouam et al (8) found failed induction occurred in 9.8% in 
a prospective study of 162 cases of induced labour for different 
indications.  
A number of 1057 consecutive induction over a period of 
15 month were reviewed by Arulkumoran et al (10) who reported 
7% failure rate.  
In retrospective study of one thousand and twenty-two 
induced patients, failure to initiate labour was reported by 
Knutzen et al (53) to occur in 4.6% of the cases and those in 
whom labour was already induced 19% failed to progress in the 
active phase of labour.  
Failure with oxytocin induction:  
Oxytocin remains the major drug for induction of labour in 
the developing countries, however in the presence of an unripe  
cervix it is associated according to Atad et al (36) with a 
prolonged induction period, a significant failure rate and 
considerable patient discomfort.  
The failure rate in oxytocin induced patients varies in 
different reports. It was found to be 19.1 % in cases induced by 
Patterson(28) and 2% with those induced by Salih(26).  
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It was reported by Calder (3) as 14%.  
In a comparison of 20 - and 60 min dose increment levels 
of oxytocin for induction of labour Goni et a1 (54) reported a 
failure rate of 10% for 60 minute protocol compared to 18% for 
20 min. regimen, showing a higher failure rate when the 
oxytocin infusion was doubled every 20 minutes.  
In a similar study comparing a high versus low dose 
oxytocin for induction of labour, Hourvitz et al (15) reported a 
failure rate of 19.8% and 15.3% respectively showing a higher 
failure rate with higher oxytocin doses.  
The rate of failed induction tends to be less when 
induction by oxytocin is preceded by some ripening agents such 
as PGs. It was shown by Mackenzie (40) that amniotomy and 
oxytocin alone resulted in 20% failure but when PGE2 was used 
prior to amniotomy and oxytocin this had led to reduction in the 
failure rate to 2.5%.  
Failure with PGs and other reipening agents:  
In average, the failure rate when using PGs to ripen the 
cervix and initiate labour was reported by Mackenzie(40) to occur 
in only 2 - 5% of cases, including all the PGs preparations.  
The most recent preparation of PG is a controlled release 
intra-vaginal PGE2 insert which is maketed in the USA as 
"Cervidil". The percentage of its failure to induce labour was 
also found to be 3.3 - 4.5% according to Rayburn (6).  
Mundie and Young (14) in a comparative study of vaginal 
misoprostol versus PGs and oxytocin for induction of labour 
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reported a rate of 13.5% failed induction in misoprostol group 
compared to 10.8% in PG and oxytocin group.  
From data presented by Alfirevic et al (43) oral misoprostol 
when compared to vaginal misoprotol was found to have 21.8% 
failed induction compared to 13.5% in vaginal misoprostol and 
it was having a failure rate of 20.2% when compared with 
vaginal PGs in which rate of failure was 15.5%.  
Oxytocin compared to PG and other induction agents:  
Various studies showed oxytocin to be less effective when 
compared to other inducing agents and has relatively higher 
failure rate.  
Rojansky et al (55) in a comparison held between oxytocin, 
PGE2 and amniotomy reported that of the three methods of 
induction used, oxytocin induction showed the least favourable 
outcome for both mother and her offspring with a tendency 
toward lower Apgar scores and higher C.S. rate.  
The following table compares oxytocin failure rate to 
those of PGs:  
Study Oxytocin 
F.R. (%) 
GP. F.R. (%) 
Rayburn et al (48) 8 6 
El-Qarmalawi et al (17) 16 5 
Beazley et al (52) 27 27 
Kurup et al  22 7.4 
Mackenzie (40) 20 2.5 
Atad et al (36) 53 20 
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Oxytocin failure rate compared to other ripen agents was shown 
in the table below:  
Study Oxytocin % of 
failure 
Other ripening 
Agents 
% of failure
Karmer et al(35) Oxytocin 21 Vaginal misoprostol 8 
Windrim et al  Oxytocin 13 Oral misoprostol 21 
Kadanali et al (50) Oxytocin 13.4 Vaginal misoprostol 6.3 
Atad et al (36) Oxytocin 53 Atad Ripener Device 5.7 
 
Reasons for failure:  
Failure of induction has been attributed to many factors 
influencing the cervix and the process of labour. Among the 
factors which has a direct and important relation to failure of 
induction and which has recently received much concern is the 
unripeness of the cervix. Other factors thought to be involved 
include: primiparity, high maternal age, the type of method 
used, PGs insensitivity, lack of oxytocin receptors, poor 
selection of patients.  
Lyndrup et al (39) when assessing preinduction risk factors 
concluded that failed induction followed by C.S. was closely 
related to primiparity, lower pelvic scores and high maternal 
age.  
1- Cervical unripness:  
Unripe cervix is considered the major contributing factor 
to failure of induction. And because of its paramount importance 
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it became the focus of many studies in the last few years. Calder 
(1) described a closed cervix as an unripe cervix. The time of 
cervical ripening is critical for an uncomplicated delivery. 
Ideally the cervix should begin to ripen during prelabour and 
continue to ripen during latent labour. When regular and 
powerful uterine contractions initially became established. The 
transion to active labour requires the cervix to be effaced and 
partly dilated as well as an increase in uterine contractility.  
During pregnancy a closed cervix ensures the integrity of 
the pregnancy until term. As term approaches the cervix under 
goes adramatic biological changes which include activation of 
PGE2 cause the cervix to become soft and compliant. 
Facilitating its dilatation In response to myometrial contractions. 
So that the baby may pass from the uterus into the vagina for an 
uncomplicated delivery.  
Calder (1) reported that until 1947 the cervix was widely 
thought to be a muscular structure, however David Danforth of 
Chicago made a crucial contribution to the under standing of 
cervical maturation when he reported that the cervix was 
principally composed of connective tissue with collagen as the 
main component. He pointed out that the cervix was not a  
muscular sphincter as believed previously and suggested that 
muscle is of comparatively little importance in cervical 
functions.  
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To understand fully the process involved in labour and its 
induction the uterus might almost be regarded as two distinct 
organs. The corpus and the cervix. The corpus consists 
principally of myometrium (muscle) while the cervix is 
composed predominantly of collagen (connective tissue). In 
between these two regions is the fibre-muscular junction which 
migrates centrifugally as parturition approaches, producing 
effacement of the cervix. Much of the cervical ripening process 
occurs during prelabour and it is not uncommon to find a high 
degree of cervical effacement before the onset of active labour. 
Cervical ripening can then occur with comparatively short 
period of myometrial contractility.  
The process of ripening:  
Complex changes in the fetal/maternal unit occurs as 
labour approaches. Within the fetus modifications of the 
hypothalamo-pituitary-adrenal aXIs not only influence steroid 
production in the placenta but also the composition of the 
amniotic fluid from lung and kidney secretions. These changes 
impact upon other parts of the uterus including the cervix and 
myometrium. The fetal membranes form a dynamic interface 
within the uterus and are the source of crucial biological factors. 
The amnion is the principal source of PGE2, the decidua is the 
principal source of PGE2 and the chorion is a rich source of 
prostaglandinndehydrogenase (PGDH) which lie between the 
amnion and the decidua. It has been suggested that PGE2, a 
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vaso dilater. Increases vascular permeability in the cervix to 
allow neutrophils from the maternal circulation to pass into the 
tissue stroma. Interleukin-8 also produced in cervical tissues 
attracts and activates the neutrophils which are an important 
source of collagenase. Infilteration of cervical tissues by 
neutrophils and degradation of cervical collagen by collagenase 
released by neutrophills facilitating softening of the cervix 
leading to cervical npenlng. Control of PGE2 in the uterus is 
mediated by PGDH activity. PGDH is synthesised in the chorion 
and is the enzyme responsible for PGE2 degradation. In normal 
term pregnancy PGs are activated to provoke cervical ripening 
and myometrial contractions. In abnormal pregnancies 
influences such as trauma, haemorrhage and particularly 
infection may provoke production within the uterus of PGs 
which unless degraded by PGDH may cause the pregnancy to 
end prematurely.  
Assessment of favourability:  
The condition of the cervix is now accepted to be an 
important determinant of successful labour induction. A 
favorable or ripe cervix is a pre-requisite for the induction of 
labour and this can be assessed objectively by using a pelvic 
scoring system or Bishop score.  
Bishop in 1964 designed a system to evaluate the 
condition of the cervix according to cervical position, 
consistency, in addition to the traditional description of 
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dilatation effacement and station, later on a modification of this 
scoring system was developed by Calder in 1974 followed by 
other variants such as the one offered recently by Williams et 
al(56) comparing cervical dilatation and the Bishop score. He 
reported that cervical dilatation is a better predictor for 
successful labour induction and vaginal delivery than either the 
Bishop score or any other Bishop score component 
characteristics.  
Ultrasound scanning has also been used to score cervical 
ripening. Vaginal  B-ultrasonic scanning has a higher rate of 
visualization and clearer pictures and being able to reflect 
correctly and objectively the cervical ripening providing a more 
reliable method for cervical ripening evaluation.  
Paterson-Brown (9) studied the cervical ripening by using 
transvaginal USS. It was found to be consistent and reproducible 
method of assessing cervical change and was a better predictor 
of either abdominal or vaginal delivery than the Bishop. She 
reported that the one factor predictive of outcome was the 
angulation of the cervix which is related to cervical effacement. 
In a similar study carried out by Ye and Weng (57) ripening of the 
cervix was studied by USS against Bishop score in 60 
pregnancies in the third trimester yielding a conformity rate of 
70% of cases.  
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Incidence and effect on induction outcome:  
It was reported by Rayburn (6) that in approximately 
oneehalf of induced pregnancies, the uterine cervix was 
unfavourable (unripe). In an attempt to determine reason for 
induction failure in 124 patients with pre induction Bishop score 
of 4 or less Karais Kakis et al (58) found 12.1 % failed induction 
in the study. A finding in all the failure was a very unfavourable 
cervix.  
Calder (1) stated that Bishop scores of 8 - 10 indicate that 
labour will most likely follow within a few days whereas Bishop 
score of 0 - 3 indicate that labour may be delayed for up to 
several weeks. When the cervix is very ripe (high-Bishop score), 
the labour is short in duration and delivery uncomplicated. 
However when the cervix is very unripe, amniotomy is difficult 
and should be regarded as an inappropriate intervention.  
In women with a Bishop score of I, the shortest interval to 
delivery was 18 hours and none of the women achieved a 
vaginal delivery. According to Calder (1), not only was the 
labour unsatisfactory and the C.S. rate high in women with a 
very unripe cervices but the incidence of other maternal and 
fetal complications also increased. Kramer et al (35) estimated 
that C.S. rate may reach 60% if the Bishop score is less than 4. 
When comparing cervical dilatation to the out come of 
induction, Cammu Eeckout (25) reported 10% C.S. rate in 24% of 
women admitted at less than 3 cm dilated cervix. While in the 
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remaining 76% were admitted at more than 3 cm dilated cervix 
C.S. rate was only 1.3%.  
2- Primiparity:  
As in normal labour parous women in induced labours 
tend to have a short course of labour than nulliparons. This fact 
highlighted the vital necessity of reviewing nulliparous and 
multiparous women as biologically different groups in term of 
labour performance. The cervix in nulliparous women will not 
dilate to 4 cm before it is effaced where as in multiparous 
women cervical dilatation of 4 cm often occurs before 
effacement is complete. The fact nulliparous women are the 
largest group with an unnpe cervix, subject them to higher 
failure rate, since a firm and rigid (unripe) cervix increases the 
like-hood of failed induction or a prolonged exhausting labour.  
Moldin et al (30) reported a difference in success rate of 
induction in women induced with amniotomy and oxytocin, 
94.9% of multiparous women achieved delivery within 12 h 
compared to 79.4% for the nulliporous. The difference was 
found to be bigger in a similar group of patients induced in the 
same study by amniotomy alone in multiparous because of 
already dilated cervix.  
3- The type of method used:  
It is concluded by Mackenzie (40) that in patients with 
unfavourable cervix locally administered PGE2 as part of the 
induction procedure will produce at present - a more favourable 
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outcome than is achieved with intravenous oxytocin and low 
amniotomy alone. Higher failure rate was reported when 
oxytocin with or without amniotomy is used while this was 
found to be less if pre-induction with pG was used.  
4- Insensitive target organs:  
Explanation for failure due to insensitivity of the cervix 
and uterus to (PG) was studied by Mackenzie (40) who suggested 
that In many instances it is possibly due either to the uterus and 
cervix not being sensitive to the (PGs) and consequently 
unresponsive to oxytocin when induction with (PGs) was used 
or due to an inadquate transfer of the adminsiteed PGs from the 
vagina to the target organs. In support of that was the finding of 
low-circulating estradiol concentrations in those women with a 
failed induction compared with the levels in successfully 
induced women; and this may not facilitate the rise in PGF 
metabolite in the circulation which appears to be necessary for 
progressive labour to. occur. 
On the other hand Calder (1) pointed out that in some cases 
whereas the cervix will not ripen these may well be an excess of 
(PGDH) activity or some other enzyme activities that contribute 
to an unfavourable cervix. Like wise women in preterm labour 
may have a (PGDH) deficiency provoking their labour process.  
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5- Lack of oxytocin receptors:  
Fuchs et al (32) found a relation between oxytocin receptor 
In human uterus and failed induction of labour. He studied the 
concentration and distribution of oxytocin receptors in 
myometrial and decidual tissues obtained at C.S. or hystrectomy 
during pregnancy. And found that after the onset of labour either 
preterm or term the receptor levels are maximal and 
significantly higher than before the onset of labour. While in 
case of failed induction of labour with oxytocin or post-term 
pregnancies the receptor concentrations was significantly lower 
than in spontaneous labour.  
6- High maternal age:  
High maternal age was listed by Lyndrup (39) as one of the 
predictive factors related to disadvantageous induction. Fetal 
malposition is more common in such old ladies and so are fetal 
malpresentation and both predispose to failed labour induction. 
Mechanical factors that delay and obstruct labour should be 
excluded before the plan of induction is made. All cases planned 
for trial of labour should not be induced and if they go beyond 
term it is wise then to perform a C.S.  
7- Inappropriate selection of patients:  
Inappropriate selection of patients undergoing induction of 
labour without clear indication for induction was found to be a 
reason for failure. Arulkumaran (10) et al studied 1057 induction 
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cases for detecting reasons for failure. Analysis of indications 
for induction of labour in these patients revealed that a fair 
number of induction had debatable obstetric indications. They 
suggest that tailoring induction of labour to the cervical score 
and indication might reduce the C.S. rate for failed induction of 
labour.  
Similarly thought wise by Karaiskakis et al(58) that in 
presence of a very unfavourable cervix, complicated 
pregnancies requiring delivery within 24 h may benefit from 
C.S. without a prolonged induction.  
8- Reluctance to serial inductions:  
It is commonly believed that induction of labour is a 
commitment to delivery. However, not all patients who undergo 
induction of labour must deliver urgently. An alternative to 
continuous induction is serial induction. A regimen which might 
help to reduce the failure of induction. Serial induction is 
defined in the ACOG technical bulletin No. 217(31), as repeated 
intervals of oxytocin administration with interventing intervals 
of rest. For example, serial induction of the postdate pregnancy 
may be appropriate if urgent delivery is not required. Although 
the practice of serial induction is not supported by data, it 
appears to be widespread. A period of rest may take place 
outside the hospital, depending on the underlying condition.  
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OBJECTIVES 
 
 
 
(1) To determine the incidence and indications for labour 
induction in OMH, a main teaching hospital.  
(2) To assess the proportion of failure in induced labours.  
(3) To determine the reasons for failure of labour induction.  
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MATERIAL AND METHODS 
The study was performed In Omdurman Maternity 
Hospital, in the period from October 1, 1997 through March 30, 
1998. The hospital is especially designed as maternity institute 
with a capacity of around 130 beds. Not less than seven 
thousands deliveries take place in the hospital yearly.  
The study population consisted of women attending the 
obstetric ward for labour induction. One hundred twenty 
subjects were admitted to the study.  
The inclusion criteria were a gestational age of 36 weeks, 
to 43 weeks single ton pregnancies with cephalic presentation 
and no contraindication to labour. The number of total deliveries 
within the period of study was 3602.  
All subjects were admitted to hospital and planned for 
induction of labour.  
For the data collection, a detailed standard questionnaire 
was designed. The whole procedure and the aim of the study 
was well explained to each woman. The history notes, the 
clinical review of each subject as well as labour monitoring 
were all managed by the author.  
All cases were seen by consultant Obstetrician and 
Gynaecologists and planned for labour induction.  
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Base-line data including maternal age, parity, gestational 
age In weeks indication for induction and cervical assessment 
were recorded .  
The subjects were classified according to age into: 
(Appendix I)  
1- Age of 30 years or less  
2- More than 30 years.  
The gestational age in all subjects was confirmed by one 
or more of the following:  
1- Early first trimester pelvic examination performed by 
Obstetrician consistent with dates.  
2- First trimester or early second trimester ultrasound scan 
findings consistent with dates.  
3- Certain last menstrual period in a woman whose cycles were 
coming at 28 - 30 day interval and who did not use oral 
contraceptives for3 months before conception.  
4- Positive pregnancy test at or before 6 weeks gestation. The 
gestational age was classified into 3 groups: those less than 37 
weeks, between 37 to 41 weeks and those more than 41 week. 
They were assigned according to parity into:  
- Primigravidas  
- Para 1  
- Para 2 or more.  
Indication for induction of labour were post term pregnancy, 
hypertension and preclampsia, intrauterine growth restriction, 
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diabetes, intrauterine fetal death, prelabour rupture of 
membranes, bad Obstetric history and other.  
A note of occupation and past history of induction was 
taken.  
Before induction was attempted every woman was 
examined to match the fundal height with dates, to cheek for the  
fetal lie, presentation, fetal heart sounds and to exclude the 
presence of any contra indication to labour induction.  
The morning of induction:  
Induction was usually conducted at 8:00 in the morning. All the 
patients were managed in the labour ward. The bladder and 
rectum were emptied by means of encouraging the patient to do 
so   
Base-line formation was recorded at the beginning of 
induction on the patient's notes including the general 
examination findings, vital signs and other obstetric findings. 
The cervix was then evaluated and the first cervical assessment 
was determined and the state of the fetal membranes was also 
noted. The pre induction cervical assessment was classified 
according to the findings into:  
1- closed cervix  
2- dilated 1 - 2 cm  
3- dilated 3 cm or more.  
When possible amniotomy was performed usually before 
commencement of oxytocin infusion.  
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The procedure of amniotomy:  
The patient was placed in dorsal position, the vulva and 
the vaginal were cleansed. Then vaginal examination was done 
to confirm the previous findings and sweeping the membranes 
using the index finger. With a toothed forceps carried in the left 
hand to catch the membranes, guided by the index and middle 
finger of the right hand the membranes were ruptured.  
The Liquor was released slowly and looked for presence of 
meconium. Cord presentation and prolapse were excluded 
before the procedure and confirmed after. The fetal heart was 
auscultated before and after amniotomy.  
Syntocinon infusion:  
A diluted solution of oxytocin was made by adding 5 I-U 
of oxytocin to 500 ml dextrase 5%. The infusion started with 5 
drops per minute (2.5 mU/min.) and a constant increase of 5 
drops (2-5 mU/min.) every 30 minutes until 3 contractions in 10 
minutes were achieved, each lasting for 45 seconds.  
The infusion was adjusted in presence of fetal heart pattern 
abnormality or intense frequent contractions.  
The method of induction was classifed into:  
- ARM and syntocinon. 
- ARM alone  
- Or prostaglandins preparation  
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The progress of labour was monitored on a WHO designed 
partogram. The fetal heart rate was monitored by intermittent 
auscultation, every 30 minutes in the first stage and every 5 
minutes in the second stage of labour.  
The labouring women were nursed throughout the first 
stage of labour in the lateral position. Oral fluids were 
sometimes permitted. Sedation and analgesia were prescribed 
for most of the patients in the first stage of labour Bishop scores 
were recorded at the commencement of induction and after 6 
hours. For simplification we chose the cervical dilatation 
component of the Bishop score for cervical assessment as 
proposed by Williams et al(55) as better correlate for successful 
labour induction.  
The maximum dose of oxytocin used for each patient was 
recorded in international units (I. U.) prostaglandins vaginal 
tablets (Upjohn 3 mg) were used to induce labour in only 4 
cases of the study. With bearing down and full cervical 
dilatation the labouring patient was transferred to the delivery 
room and managed in a lithotomy position.  
Instrumented delivery was indicated for fetal distress, 
maternal exhaustion or prolonged second stage of labour. 
Caeserean section was performed for fetal distress in the first 
stage of labour, maternal complications necessitated immediate 
delivery or for failed induction. The induction was considered a 
failure if after 8-12 hours of oxytocin infusion the woman was 
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not in active labour or if the uterine contractions had not led to 
further cervical dilatation during the active phase of labour over 
at least a 2 - hour period.  
Vaginal delivery was conducted by the attending senior 
mid-wife on duty. Time of delivery was noted after delivery the 
newborn was weighted and scored by Apgor score at one minute 
and 5 minute after delivery. Resuscitation and admission to 
nursery was under-taken by the attending paediatrician.  
The placenta was delivered by controlled cord contraction. 
The patient after delivery was observed for 2 hours in the labour 
ward then transferred to postnatal ward where most of the 
patients were discharged on the next day of induction.  
The data collected was transferred to a master sheet, coded 
and fed to a micro computer. Statistical analyses were 
performed using the computer statistical package minitab.  
Appropriate statistical tests were used for comparable 
variables.  
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RESULTS  
The incidence of induction of labour in patients attending 
the delivery room in OMH was found to be 3.33% of the total 
deliveries during the period of the study.  
The indications for induction of labour are shown in Table 
(1) post term pregnancy was the cause for induction of labour in 
45.8%.  
Hypertension and pre eclampsia    35.0% 
Pre labour ruputure of membranes.  10.0%  
Intra-uterine fetal death.    4.2% 
 Intra-uterine growth restriction   2.5% 
D.M.        2.5%  
No patient was found to have more than one indication. 
50.8% of the patients aged less than 30 years and 49.2% was 
found to be 30 years or more. Fig (1). And the age of the patient 
was found to affect the rate of caeserean section. 68.8% of C.S.  
were performed in patients aged below 30 years compared 
to 31.2% in those more than 30 years. Table (2, Figure (2) 
statistically insignificant.  
92.5% of the cases were housewives 7.5% were employee 
Figure (3). The gestational age at the time of induction and the 
distribution of parity was shown in table (3), table (4), fig (4), 
and fig (5). 
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13.3% of the patients studied were having a history of 
being induced in previous pregnancy Fig. (6) and this didn't 
affect the out come of the current induction.  
Cervical assessment:  
In 50.8% of the cases the cervix was found to be closed i.e. 
unfavorable. 22.5% the cervix was found dilated 1-2 cm. In 
26.7% had a cervix dilated 3 cm or more(Table (5), Fig. (7). 
When these cervices were assessed after 6 hours of induction, in 
87.5% the Bishop score was improved while only 12.5% was 
found to be the same and achieved no improvement (Table (6). 
The method of induction used in 91.7% of the patients was 
combined artificial rupture of membranes and oxytocin infusion. 
5.0% induced by ARM alone and 3.3% induced by PGs vaginal 
tablets and all the 4 patients induced by (PGs) had successful 
induction Table (7), Fig. (8).  
The total dose of syntocinon used was found to be 5-10 
units in 72.5% (the majority) 20 units in 24.2% and more than 
20. units in only 3.3% of patients Fig. (9).  
The total dose of oxytocin used was found to have no 
effect on the rate of C.S. Table (8) statistically significant.  
The outcome of induction:  
The total number of patients delivered vaginally was 
86.7% and out of this 75.8% had spontaneous vaginal delivery 
10.8% ended by forceps delivery while 13.3% delivered by 
caeserean section. 85% of the cases delivered within 12 hours of 
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induction and the other 15% achieved delivery after 12 hours 
but in the same day of induction Table (9).  
Caeserean section was performed for fetal distress in 1.7% 
of the cases (12.5% of C.S) and in 0.8% for maternal 
complication (6.3% of C.S) while in 10.8% of patients caeserean 
section was performed for failed induction (81.3% of C.S) Table 
(10), fig (10).  
Mode of delivery in relation to other variables:  
The occupation of the patient did not affect the mode of 
delivery Fig. (11) statistically in significant.  
The indication for induction of labour was found to have 
no effect on the mode of delivery Table (11) statistically in 
significant.  
In the group induced by PGs, although constitutes only 
3.3%, no patient had C.S. or forceps delivery and the highest 
incidence of C.S. (87.5%) and forceps delivery (76.9%) were 
seen in the group induced by oxytocin.  
The group induced by ARM alone showed relatively lower 
incidence of C.S. (12.5%) and forceps delivery (23.1%). Table 
(12). But this is insignificant since the number of patients were 
not equally distributed for 3 methods of induction.  
The cervical score was found to influence the rate of C.S. 
In the group of closed cervix befor induction, the C.S. rate was 
found to be 62.5% compared to the other 2 groups 18.8% for 
each. Fig. (12) statistically in significant. And no cervical 
improvement achieved after 6 hours of induction in 60% of the 
cases undergone C.S. Table (13) statistically significant. The 
rate of C.S. was influenced by the parity, although statisitically 
insignificant 62.5% of C.S. was seen in primiparous while a 
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lower incidence of C.S. was found in Para I and group of Para 2 
or more 18.8% for each Fig. (13)statistically in significant.  
Neonatal outcome:  
All babies were borne alive. No neonatal death 
encountered in the study group. 74.2% of the neonates weighed 
< 3.5 kg while 25.8% had a weight of 3.5 kg. Or more. The fetal 
weight had no effect on the mode of delivery Fig. (14) insig.  
5.2% of them had low Apgar score at 1 minute while only 1.7% 
had low Apgar score at 5 minutes. The mode of delivery 
affected the need for resuscitation and admission to nursery. In 
the group of S.V.D. No baby needed resusciation or admission 
to nursery while this was found higher in the group delivered by 
Forceps. Table (14,15) statistically significant compared to 
those of C.S.  
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DISCUSSION  
The incidence of induction of labour in this study was 
found to be 3.33%, a figure which is very far from those quoted 
in the western countries. 10% in USA and Canada as reported 
by Ray burn(6), and Windrim et al (7) respectively, 19.5% in 
Finland (Jarvelin et al) (5), 21 % in UK (Paterson - Brown) (9) 
and 10.1 % by ( Kouam et al) (8). This reflects the increased 
number of elective inductions mostly for social reasons in these 
countries, the thing which is missed in our practice.  
The different indications for labour induction are not 
different from those reported in other studies. The commonly 
encountered indication found in the study was the post dates 
pregnancy accounting for 45.8% similar to those reported by 
Ross (12) and Robson et al (13). Hypertension and pre eclampsia 
were the  second common group accounting for 35.0% and the 
third common indication is pre labour rupture of membranes 
(PROM) 10% of indications, which is much less than those 
reported in the U.K. (Paterson-Brown et al) (9) and this is 
probably due to the difference in polices dealing with (PROM), 
as many cases are now induced early on assumption that, this 
will be associated with better outcome compared to treatment 
with expectant management (Paterson Brown) (9).  
The method commonly used in O.M.H. for inducing 
labour was found to be oxytocin infusion combined with 
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artificial rupture of membranes, 91.7% of cases. This is 
probably due to non availability of the other ripening agents 
such as (PGs) which was used in only 3.3% of cases in the 
study, and in the majority of patient (72.5%) the total dose of 
oxytocin used to induce labour didn't exceed 10 units. Matching 
the standard practice seen elsewhere.  
This method resulted in 86.7% of the cases delivered 
vaginally and 85% within the first 12 hours of induction while 
the rest achieved delivery within 24 hours of induction, similar 
to what was reported by Salih (29) , Pattersone (28) and Moldine et 
al (30) .  
The number of patients delivered by caeserean section was 
13.3% and 10.8% out of this was due to failure of induction. 
The failure rate of 10.8% is similar to those figures seen in 
induction with oxytocin in most of the reports Calder (3) , 
Patterson (28) ,Goni et al (33) , etc.) but is higher than those 
reported by Stirrat (47) < 2%, Mackenzie (8) 2.5%, Rayburn(6) 
3.3%, Arulkumaran (10) 7% and EI-Qarmalawi et al (17) 5% where 
PGs preparations were in common use. A fact which highlights 
the vital necessity of PGs for induction of labour in reducing the 
higher failure rate.  
The C.S. rate was strongly influenced by the state of the 
cervix prior to labour induction. In 50.8% of the cases studied 
the cervix was found to be closed similar to that reported by 
Rayburn(6) 50%. A breakdown of the cervical scores before 
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induction showed that the highest number of C.S (62.5%) was 
confined to the group of closed cervix where the Bishop score 
was very low and 18.8% of C.S. in the second group where the 
cervix dilated 1-2 cm and another 18.8% in the 3rd group where 
the cervix dilated 3 cm or more.  
A relation which is made obvious by the fact that the 
higher the cervical score the lower the rate of C.S.  
In this group of closed cervix the assessment of the 
cervical score after 6 hours of induction revealed no 
improvement in 60.0% of the cases undergone C.S. This is again 
signifies the importance of PGs in ripening such tough cervices 
before induction with oxytocin thus improving the cervical score 
and reducing the failure rate.  
The C.S. rate was also found to be higher in primiparous 
62.5% compared to the other 2 groups of parity 18.8% in Para I 
and 18.8% para 2 or more. And it is also higher in the group of 
age below 30 years 68.8% compared to 31.2% in those at or 
more than 30 years.  
This is because the course of labour is usually influenced 
by parity & age. Primiparous (usually younger in age) have a 
significant increase in the duration of labour-often associated 
with unripe cervix-compared to other parities and they take 
longer time in ripening the cervix with longer latent phase. This 
what was stressed by Calder (1) in viewing nulliparous (usually 
younger) and multiparous (usually older) women as biologically 
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different groups in terms of labour performance, since the cervix 
in nulliparous women will not dilate to 4 cm before it is effaced 
where as in multiparous women cervical dilatation of 4 cm often 
occurs before effacement is complete. Hence they are generally 
at risk of failed induction than older, parous women.  
No neonatal death encountered in our study group and 
induction of labour by oxytocin or other methods was not found 
to be a cause of perinatal death in the literature, but is known to 
be associated with some degree of neonatal morbidity.  
The number of neonates with low Apgar score at 1 minute 
(5.2%) and at 5 minutes (1.7%) similar to those reported by 
Hournitz et al (15) and Kramer (35) . Higher number of babies  
delivered by forceps needed resuscitation and in some 
admission to nursery compared to those delivered by S.V.D. or 
C.S, implicating the effect of mode of delivery on the Apgar 
score (Table 14,15).  
This can be explained by the fact that the baby in whom 
the forceps was applied might already be in distress and hence 
borne distressed, adding to that instrumental delivery in itself is 
never without risks contributing more to low Apgar score or else 
neonatal morbidity.  
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CONCLUSION & RECOMMENDATION  
Induction of labour is not without hazards to both mother 
and fetus and oxytocin. Infusion. in conjunction with 
amniotomy although effective in bringing on labour in the 
majority of cases - is  still having higher failure rate compared to 
induction with the newer ripening agents.  
Since the analyzed cases of failed induction revealed that 
the unripe cervix was the main cause responsible of failure, the 
utilization of such newer agents should strongly be encouraged 
(PGs) vaginal preparation are the best to do this job but the need 
for refrigerator to store and their higher cost both might limit 
their use in this country.  
Instead misoprostol, PGE1 analogue, the effective cervical 
ripener with the advantage of being inexpensive, easy to store 
and stable at room temperature would be most suitable and 
should be recommended for labour induction.  
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